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Patroneſs and firſt Subſeriber to theſe 


ATHEMATICAL LECTURES. 


Which are Humbly Dedicated by 


* 


YOUR LADYSHIPS 
Very Humble and 


Obedient Servants 


The Reviſers. 


THE 


SC [Mile 


READER. 


HERE having been lately ſet wp in Man- 
cheſter, a Mathematical Socict;, which was 
Encourag d by many, ( and ſome Honourable ) Sub- 
rribers ; and the Compoſing of #he Lectures being 
undertaken by the late Ingenious Mathematician Mr. 

John Jackſon, and he baving diſcharg'd himſel 

well becoming his Parts and Character in the Read. 

ing of [eweral Extraordinary ones inArithmetick and 
Geometry: We thought it wow be great Pity, as 

well as Ingratitude, to let ſach wortby Performances 
e apire with bim : So that at once to oblige the Pab. 

lick, and vindicate the Jngenious Undertaker's Af. 
axity 17 the Calumny of the Ignorant and Spight- 
ful: We thought it proper to Publiſh Two of his Le- 
tures, viz. the Ficſt ad Second, the Sum aud 
ubje@F of which are as followeth. 

In the Cirſt Lecture, he aſſures us in the firſt 
Place, that the defign of forming the Society was 
for no private Interelt, wor any other End, than the. 
mprovement of Young Gentlemen and Others in Ma» 
hematical-Learning, &*c. upon which Account he 
vopes (and We thi A with good Reaſen ) that the 
AO ndertching will ſucceed well; and having in a few 
pre bene Words evinc'd the uſefulneſs and ad · 
Vantage of a Society; and how much it won/d con- 

| duce 
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The PREFACE 
duce to the Improvement of each Member, to have 
the Joint Afiſtance of the Whole 5 he progeeds to 
give us a Particular Account of the Antiquity, Ex- 
cellengy, and Progreſs of the Mathematicks 3 Trac- 
ing it from its Birth, to its preſent Maturity. 1 
the next Place be comes to confider the Oſefulneſs o 
Arithmerick and Geometry, both as they are pure 
Mathematicks, nd as they come in ConjunG ton with 
other Parts, which are called Mixt Mathemaricks ; 
and ſo going on with the Enumeration of all the Parts 
ſhewing all along their Vſefulneſs, and Coherence one 
with another; and afterwards, after what manner 
they ought to be Studied, with which he does (with A 
Submiſſion to the Learned ) very Ingeniouſiy conclude 
his Firlt Lecture. C 
The Second LeRure is Ofper'd in with ſuch De. 
finitions as are neceſſary for the underſtanding of the 
ſaid Lecture; wbich endeavours to find the begin- 
rixg of Number; and after ſeveral Pro's and Con“ 
ſettles it ſomewhere betwixt a Cypher and an Unit, 
according as our Conceptious are capable of Dividing, to 1 
and Sub-dividing an Unit into Parts; and therff hur 
proceeds to the Original, and Definition of the Nine 
Characters called Digits; ſhewing hew by their Con- 
cretion vaſt large Numbers may be Generated, an 
tein; ſ% Generated, ſhews a moſt excellent Method 
and conciſe Rule for Numbering, or Valuing lle 
ſargeſl Number that Fancy can poſſibly Conceive {& anc 
And corcludes with an Blegant Encomium on itt) wh 
Hacedency of Numeration, cor 
Andihas We have given you 4 ſhort Account OF to 
wi.t wil ar prefent, be PubliſÞ/d 3 which if it met] ter 
with Acceprance according, to our FExpeGation, nt 
al be Encourag's! to pregeed in the Printing of wart pr 
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The Firſt 
LECTURE 


That was Read to the Mathematical Society, at 


Mancheſter, &c. 


GENTLEMEN, 


who wou'd take the Pains to make Them- 
ſelves Maſter; of any Science, to be fiiſt in- 
form'd of what Uſe and Advantage it will be 
to Underſtand it. And ſince there is no Part of 
humane Learning of ſo real and univerſal Bene- 
ne 4 fit ro Mankind, as thoſe Sciences of Arzthmetict 
Jand Geometry, it will therefore be very reaſonable 
(after we have ſhewn che deſign of forming this 
Society,) that We give ſome ſhort Account of the 
Original of theſe noble Sciences, from ſome of the 
ancient Authors; the Fundamental Principles upon 
which they are raiſed ; aliothe Advantages that 
q continually flow from a due Application of them, 
I to the concerns of Humane Life. And laſtly, af- 
ei ter what method they ought to be Read. 
"Ss The deſign of forming this Society is for no 
em nen. 
| the 


1 T is a great Encouragement for thoſe Perſons 


—_— 
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the Improvement of Young Gentlemen and O 
thers,whoſe aſpiring Genius ſpurs them on, throug 
the Ardent defire they have for that Sublime and” 
Excellent Study of the Matbemat icks. 
We flatter our Selves with hopes of ſucceeding 
in this our Deſign, by the earneſt deſire We have 
of ſceing this moſt uſeful and wonderful Art flou 
rihz which is, and always has been, the diſtin 
guiſhing Character of the moſt Polite, Ingenious 
and Learned Men of all Ages. Alfo the great In 
clination We find in the Minds of Men in this pre. 
fent Age, towards the Study of the Mathematicks, 
makes us to form this Method for the Propagati. 
en and Promotion thereof. 

The neceſſity that Gentlemen ate under, that 
would be Conſiderable in the Art of War, or any 
great Employment, (either in Church or State) 
which cannot well ſubſiſt without a conſiderable 
Knowledge in the Marhemarichs ; makes them 
to throw aſide ſeveral trifling Amuſements, and 
apply themſelves to the Mathematical Sciences; 
and the unexpected Picaſures they meet with, do 
ſo wonderfully ſurprize and engage them, that 
they always aſter make it as well che Delightſul 
as the Serious Part of their Studies, 

As a Society will be very Delightful, ſo it will be 
more Succeſsful from the variety of Theughts, 
and unity of judgment amongſt ſeveral Ingenious 
and Curious Proficients; great Advantages cannot 
bur ariſe to every individual; cvery good Hint 
will be cafily improved, every Point will more ful. 
ly be comprehended, and each Science made fubs 
lervient to one another. The thoughts of che 
Iaquiſicive will be kept from Languiſhing, and 

8 the 


| 1 
he ſingle and ſeperate Labours of all the Society 
will become the Property of every Perſon. 

This will fix in the minds of Young Perſors; 
hat they have already atrain'd to; and will 
vamolt vigoroully carry them on to a further Im- 
provement. 

But to come to the Matter; Arithmetich and 
Geometry ate what is commonly called pure Ma- 
thematicks, and what Plato very properly calls 
the Wings of the Mathematician; theſe two 
Sciences do mutuilly aſſiſt each other, and are 
the Foundation of all other Branches of the Ma- 
thematicks, whether Practical or Speculative, ag 
nat will be evident when we come to Demonſttata 
the Newtonian I biloſophy. 
| Ic ſcems to us very proper, to premiſe a few 
ple | Things concerning the Ociginil, and Exccllency 
of the athermatizal Sciences; that the Lovers 
nd thereof may the bette- Underſtand what kind of 
„Science it is, to which they are about to Dedicate 
themſelves; and that it may be manitcit againſt 
thoſe who {light thoſe Things whereot they are 
ul Ignorant, of what great Cie and Dignity this 

Knowledge is, which the Wiſe Men ot all Apes 
be have with incredible Study labour'd to attain un- 
to, and become Pofl-fled of. Joſephus, Book 7. 


2 Chap. 3. Acquaints us that the Mathematical 
Sciences were the Firſt of all other that were 
1 known amonglt Men; and that the Poſterity of 


L Seth underſtood the O:der of the Heavens, allo 
» the Courſe and Motion of the Stars Adam ha- 
ving Predicted to them a Twofold Deſtructi- 
ry on of the Earth, the firſt by Nate, and the g. 

ter by Pie; and leſt theſe laventions flo 


the Improvement of Young Gentlemen and O1 


Inquificive will be kept from Languifhing, and 
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thers,whoſe aſpiring Genius ſpurs them on,througlhy' 
the Ardent defire they have for that Sublime anc 
Excellent Study of the Matbematicks. 
We flatter our Selves with hopes of ſucceeding 
in this our Deſign, by the earneſt defire We have 
of ſeeing this moſt uſeful and wonderful Art fl 
rihz which is, and always has been, the diſtin 
guiſhing Character of the molt Polite, Ingenio 
and Learned Men of all Ages. Alfo the great In 
clination We find in the Minds of Men in this p 
fent Age, towards the Study of the Mathematicks 
makes us to form this Method for the Propagati. 
en and Promotion thereof. 
The neceſſity that Gentlemen ate under, that 
would be Conſiderable in the Art of War, or any 
great Employment, (either in Church or State) 
which cannot well ſubſiſt without a conſiderable 
Knowledge in the Mathematichs ; makes them 
to throw aſide ſeveral trifling Amuſements, and 
apply themſelves to the Mathematical Sciences; 
and the unexpected Pleaſures they meet with, do 
ſo wonderfully ſurprize and engage them, that 
they always after make it as well che Delightſul 
as the Serious Part of their Studies. 
As a Society will be very Delightful, ſo it will be 
more Succeſsful from the variety of Theughts, 
and unity of Judgment amongſt ſeveral Ingenious 
and Curious Proſicients; ar Advantages cannot 
bur ariſe ro every Individual; every good Hint 
will be eaſily improved, every Point will more ful. 
ly be comprehended, and each Science made Sub- 
lervient to one another. The thoughts of che 
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he ſingle and ſeperate Labours of all the Society 
will become the Property of every Perſon. 

This will fix in the minds of Young Perſons; 
. Myhat they have already atrain'd ro; and will 
moſt vigoroully carry them on to a further Im- 
provement. . 5 

But to come to the Matter 3 Arithmetick and 
Geometry ate what is commonly called pure Ma- 
thematicks, and what Plato very properly calls 
the Wings of the Mathematician; theſe two 
Scizrces do mutuilly aſſiſt each other, and are 
the Foundation of all other Branches of the Ma- 
 thematicks, whether Prafical or Speculative, ag 
will be evident when we come to Demonſtrate 
the Newtonian Fhiloſophy. 

It ſeems to us very proper, to premiſe a few 
bie Things concerning the Original, and Excellency 
of the Matheraatital Sciences ; that the Lovers 
ind thereof may the better Underſtand what kind of 
Science it is, to which they are about to Dedicate 
themſelves; and that ic may be manitcit againſt 
hat choſe who [light thoſe Things whereot they are 
fi Ignorant, of What great Ule and Dignity this 
| Knowledge is, which the Wiſe Men ot all Ages 
be bave with incredible Study labour'd to attain un- 
to, and become Poſſeſſed of. Joſephus, Book . 
Chap. 3. Acquaints us that the Mathematical 
Sciences were the Firſt of all other that were 
known among(t Men; and that the Poſterity of 
Seth underſtood the Ocder of the Heavens, allo 
* the Courſe and Motion of the Stars: Adam ha- 


nd of the Ear:h, the ſirſt by Water, and the o- 
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ving Predicted to them a Twofold Deſtructi- 
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be loſt, and not come to the Knowledge of Men 
in future Ages, they raiſed two Pillars, the one 
of Brick, the other of Stone, and upon them In- 
ſeribed theirlaventions, that if the Brick one ſhould 


portunity of being In 
view, the 2 that were Inſcribed upon it. 
They lay alſo, that that Stone Pillar, which even 
in our Days is to be ſeen in Syria, was Dedicated 
by them. 

Jaſephns, Pliny, Diodorus, Cicero and Others 
fay, that the Aſyrians and Chaldeans were the firlt 


of Mortals aſter the Flood, that applied themſelves | 
to the Study of the Mathematics. But the Ma-| 


thematiek Arts which ſprung amongſt the Chal- 


deans, with whom theyFlouriſhed, were afterwards | 


Transtcrred out of Chaldea and 4f{yria unto the 
Fe yptians, by Abrahem, For when, at the Com- 
mand of God, he went from his Native Country 
into Paleſtine, and from thence into Egypt; and 
finding them to Delight in good Arts, and to be 
Furniſhed with a very good Wit and Capacity 


for Learning; he Communicated unto them 4. 
rithmetick and Aſtronomy, and conſequently Ge-. 


metry, which muſt of ncceſſity precede Aſtronomy, 


In which Studies the Egyp1ians fo Rouriſhed, that 
Ariſtotle doth affirm, that rhe Mathematick Arts | 


werg firſt found out in Egyyt, by their Prieſts, who 
by their Employment had Leaſure for theſe Studies, 
From them theſe Sciences did arrive in Greece, and 
from Learned Athens Tranſported to Rome, and 
from thence did ſpread over Eorope, and unto the 
Britains, In very probable, that that Aﬀer- 
$100 


be Deſtroyed by rhe Delage, that of the Stone 
which would _— afford Men an Op- 
ed, and preſent to theit 


ſon 
rer 
met: 


(mn) 
jon of Ariſtotle, and the overflowi of the Ri- 
en ver Nite might be the principal Reaſon why Geo. 
onel eien is ſaid to have its firſt Riſe in Egypt, as you 

Ia. may obſerve by the following Diſcourſe, 
ud Gromerry Originally ſignifies the Meaſuring of 
„el the Earth, ot any Diſtance, ot Dimenſion, on or 
Op. within it, but now is taken ſor the Science of 
ſeir Quantity, Extention, or Magnitude, Abſtracted- 
it. IV Conſider' d, without any regard to Matter! 
ren! Tis Generally believed that Geometry had its firſt 
ted Riſe in Egypt, where the River Nile annually O- 
verflowing the Country, and covering it with 
Mud obliged Men to diſtinguiſh their Lands one 
from another, by the conſideration of their Fi. 
| gures, and to be able alſo to Meaſure the Quanti- 
ty of it, as a'ſo how to Plot it, and lay it out 
again, according to its exact and proper Dimenſi- 
ons, both with reſpe& ro Figure, and its trus 
proportion; afror which 'tis probable a further 
Contemplation was made, of thoſe Draughts, 
and Figures which enabled them to Diſcover many 
wonderful and exccilent Properties belonging to 
them, which Speculation by a continual Improves 
ment hath brought it to the Perſection it hath 
arriv'd to, at this Day, And though many may 


think that it is come to it's utmoſt Perfetion, yet, 


We doubt not but by the Induſtry ot Future Ge- 

„ DNerations, it will be yery much Improv'd, 
/ This laſt Diſcourſe pretends to prove that the 
| Riſe of Geometry did proceed from the Inundati- 
on of the River Nile, which is altogether Fabu- 
lous, as ſhall be Demonſtrated by what follows. 
To know the diſtgnce of one Object from ano- 
ther has been always found ſo neceſſary that Men 
B 2 could 


124 


could never have liv'd without che Conſideration I not 
thereof, and marking them in their Memories, Þ Pat 


or by ſome Exterior Sign, fo that cho? it be MO 
tended (as by the preceding Diſcourſe) the n- 
tiars were the firſt Tnventers of Geometry, ea 


they were the firſt that were under any neceſiicy Þ 


of preſerving th:Limits and Extents of theirLancs 


and Poſſeſſions either by Figures Traced or De- 
lincated, or by Accounts and Memorials contains Þ 
ed in Writing; the Inundations of their Lands, 


by the Overflowing of the Nz/e,Eftacing all ocher 


Marks; yet as there was the ſame Neceſſity before : 
the lnundated part of Fgypr was Inhabited, ſince 


there was no making any Diviſion, without ta- 
King the Meaſures of the Whole, and of cach part, 
nor any Building of Houſes, or Towns, without 
a true Conception of their Figures, and Regula. 

ing them by Meaſures, Ir is co be preſum'd that 
the Science of Meaſuring is as old as the World, 
Man took from Himſelt the Micaſures of all other 
Things; Hie did not Borrow from others the 
Namcs of Fathims, Cut its, Feet, [:ches, He pre. 
teatly app plied his Z5ums, his Feet, his Hand and 
Arm to the Things he would Meaſure, and fo 


He took from his own Body the Dimenſions of F 


all other Things, having no Occation for Books | 
or Maſters; and withouc burthening the Memory | 
wit! Names or Figures. Thus the lame Necelli. 


ty which forced Men to divide into Shares, make 


Partitions, and ro ule Meaſures which they Bor— 
_Towed from Themſelves, oblig d them to ſeck our 
a Way of rccacing Things propos'd to an Horn 
ty, in order to come at their Shares; and this 
way of Reducing Things to an Equality could 
„ Or 
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13 
not be known without an Account of the divided 
Parcels, or the Meaſures which were neceſſary 
to be Appiy'd and Reckoned, in order to proceed 
in the Diviſions with Exactneſs, and this gave a 
beginning to Geometry. 

In all Ages, and in all Parts ot the Univerſe 


* where Learning hath prevail'd, the Mathematical 
Sciences have been Embraced as one of the moſt 


Principal, and moſt conſiderable Branches of it. 
And amongſt the Seven liberal Sciences, no leſs 
than four of them are Mathematical, viz, Arith. 
metick, Geometry, Mufick, and Aſtronomy. There 
is no Science in the World that does improve the 
Mind of Man ſo much as this, by giving it a true 
Method, and Demonſtrative way of Reaſoning, by 
freeing it from Prejudice and Superſtition, by 
rendering it Exact, and capable of Solving the 
moſt obſcure and intricate Difficulties : Finally 
by Kegulating the Imagination, and giving the 
Mind che largeſt Extention and Capacity that 
humane Nature is capable of Attaining. The 
uſelulncſs of this Science is almoſt Boundleſs, for 
there being ſcarce any Knowledge, Art, or Science 
in the Univerſe, but may bs Aſſiſted and Advanc'd 
by itz And it mult be own'd by all, that to this 
Science all the Advancement and Improvement of 
Natural Knowledge in theſe laſt Ages, and ſome 
of the moli noble Inventions in the World arc 
owing. 

It the Greeks have been reckon'd more Refin'd 
than other Nations, tis purely becauſe that by 
means of this Science, they found the ſhortelt, 
and moſt certain Road of becoming Realonable 
and Ingenious. g 
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could never have liv'd without the Conſideration I not 
thereof, and marking them in their Memories, [Par 
or by ſome Exterior Sign, fo that tho' it be pre- Ito 
tended (as by the preceding Diſcourſe) the &,:y2- © in 
tians were the firſt Iuventers of Geometry, becuuſe] be, 
they were the firſt that were under any neceſſity 

of preſerving theLimits and Extents of theirLands Þ wi 
and poſſeſſions either by Figures Traccd or De- Sc 
lincated, or by Accounts and Memorials contain W Ft 
ed in Writing; the Inundations of their Lands, 1A 
by the Overflowing of the Nile, Effacing all other th 
Marks; yet as there was the ſame Neceſſity before * 
the Inundated part of Eget was Inhabited, ſince 18 
there was no making any Diviſion, without ta- 
king the Meaſures of the Whole, and of each part, \ 
nor any Building of Houſes, or Towns, without f 
a true Conception of their Figures, and Regula. 1 
ting them by Meaſures, It is co be preſam'd that 
the Science of Meaſuring is as old as the World. 
Man took from Himſelf the Meaſures of all other 
Things; He did not Borrow from others the | 
Names of Fathoms, Cubits, Feet, Inches, He pre. | 
{ently applied his 7-426, his Foot, his Hand and | 
Arm to the Things he would Meaſure, and fo 
He took from his own Body the Dimenſions of 
all other Things, having no Occaſion for Books 
or Maſters; and without burthening the Memory 
with Names or Figures. Thus the ſame Neceſſi-. 


Partitions, and to ule Meaſures which they Bor- 


rowed from Themſelves, oblig d them to ſeck out 
a Way of rccacing Things propos d to an Equali- 
ty, in order to come at their Shares; and this 
way of Reducing Things to an Equality could 
by ts . not 
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Inot be known without an Account of the divided 


Parcels, or the Meaſures which were neceſſary 
to be Appiy'd and Reckoned, in order to proceed 
in the Diviſions with Exactneſs, and this gave a 
beginning to Geometry. 

In all Ages, and in all Parts ot the Univerſe 


where Learning hath prevail'd, the Mathematical 
Sciences have been Embraced as one of the moſt 


Principal, and moſt conſiderable Branches of it. 
And amongſt the Seven libcral Sciences, no leſs 
than four of them are Mathematical, viz, Aritb. 
metick, Geometry, Mufick, and Aſtronomy. There 
is no Science in the World that does improve the 
Mind of Man ſo much as this, by giving it a true 
Method, and Demonſtrative way of Reaſoning, by 
freeing it from Prejudice and Superſtition, by 
rendering it Exact, and capable of Solving the 
moſt obſcure and intricate Difficulties : Finally 
by Kepulating the Imagination, and giving the 
Mind the largeſt Extention and Capacity that 
humane Nature is capable of Attaining. The 
uſcfulncſs of this Science is almoſt Boundleſs, for 
there being ſcarce any Knowledge, Art, or Science 
in the Univerſe, but may bez Aſſiſted and Advanc'd 
by it; And it mult be own'd by all, that to this 
Science all the Advancement and Improvement of 
Natural Knowledge in theſe laſt Ages, and ſome 
of the molt noble Inventions in the World are 
owing, 

It the Greeks have been reckon'd more Retin'd 
than other Nations, tis purely becauſe that by 
means of this Science, they found the ſhortelt, 
and moſt certain Road of becoming Reaſonable 
and Ingeniouss = 
” | Sicratesy 
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Socrates, (who was the Ableſt of the Grecias 
Maſters, beſides thoſe of a lower Rank,) always 
began to Inſtruck his Scholars ia Geometry, fo 
that it is more than probable it was by this 
Science that their Wits were Elevated ſo far a+ 
bove Others; and now, if here Perſons would ap. 
ly themſelves more to Geometry. and begin ear- 
ier, we might hope their Faculties would arrive | 
to a higher Pitch, and improve to a much greater 
Perfection. 
Admit we ſhould ſuppoſe Geometry to be with · 
out this Advantage, and to leave the minds of 
Men ſtill groveling in the Duſt, it would not 
however ceaſe to be uſctul in all forts of Profeſſi- 
ons; It is even then more neceſſary for Men, who 
Content themſelves with a moderate Condition, 
than for thoſe who '.ave an Ambition to Raiſe * 
their Fortunes. There is no State of Life that 
does not require the uſe of all ſorts of Meaſures, 
its the Soul of all Trades, all the Arts which tend 
to the ſupplying of Mankind with Food and Rai- 
ment, ſubſiſt only by the Meaſures of Lengths 
and Breadths, Circles and Squares. Thoſe whoſe 0 
Lot it is to drive a Trade in Proviſions, muſt know | « 

a 


the Mcafures of Dry, and Liquid Things and 
their Redutions, ZFnu5hayd-men underſtand Sur- 
veying either through Neccflity or Practice. Bre- 
wers underſtand Gauging, Maſens and Carpenters 
know how to Lay out, to Meaſure Anglcs, | 
Squares, and all the Dimenſions of a Piece of Build- 
ing, They who Werk in Wood, Iron or Stone, can- 
not be without the Knowledge of thoſe Meaſures. 
2 all, thoſe who apply Themſelves to the 
liberal Arts, ought never to bo without Scale and 

: Compalics, 


L 15 1 

Compaſſes, unleſs they will abandon their Dez 
ſigns, and be reckon'd as filly as Brates, Menſura. 
tion, (it we may ſay 1o,) is the Reaſon of all Arts, 
and of all Performances, And if we take away 
Geometry from any Art either Liberal or Mechanis 
cal, we conſequently take away its Soul andReaſon 
that is, in plain Terms, we deſtroy it. 

The Noble Science of Arithmetith and Geowe- 
try are the very Foundation of the Mathematichy, 
whoſe Roots ate Number and Magnitude, the Ori- 
ginal of one is ſome Part of an Vit ; of the other 
a Point. But the Productions of either are Infinite, 
The Mathematical Scieust ſpecifically appropriate 
to Numbcc is 4r/thmerick, to Magnitude Geometry. 
From theſe as two prineipalSprings are derived mas 
ny Exeullent Arts, uſetul not only in Natural, Sub- 
ſtantial, Accidental, Viſible, and Inviſible things; 
but alſo in things Supernatural and Divine, as the 
Learned Dr. Dee affirmeth in his Mathematical 
| Prefate to Enclids Blementt. 

Great Mathematicians and Philoſopheps have 
conſidered Number. Firſt, in Reſpect of the Creator, 
Simple, Pure and Unmixt, Secondly, in reference 
> to Spiritual and Angelical minds, including the 
> Soul ef Man; and Thirdly, in telation to every 
= Creature, and their ſimple Conſtitution, and in 
the firſt and ſecond reſpect term it Number Num- 
bering; but in the Third kind Number Num- 
bered. la the Senſe at the two Former, we ſhall 


not intermeddlo to treat of Numbers, referring it 


to a more Able and Divine Pen. But in the latter 
Reſpect, and that in the Loweſt, and moſt Groſs 
conſideration of Number, viz in Reterence and 
Coincidence to Viſible, Material and Corporeal 


Things 


. 


— 


— — — 
- 
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Things, we will ſo Illuſtrate theſe Sciences, viz. 45 
rithmetick and Geometry, in the following Lectures, 
that the meaneſt Capacity may be able to Attain 
to a true Notion thereof. 
Arithmetick is a Science whoſe Bounty exteads 


farther than any of the reſt, for it makes prompt 
Payment for all the pains we Take, and time we 


Spend to attain it; becauſe it immediately pives 
the Demonſtration of its Operations, and propoſes 
nothing to be perform'd (to which it is Applica» 
ble,) but it does at the ſame time diſplay the 
Per ſection of its Secrets It has this in particular, 
that you may find in each of its Operations, that 
Perfection which is vainly ſought for in the whole 
Circle of the other Arts without the Aſſiſtance 
of this noble Art of Arithmetick ; Trade would 
unavoidably go to Ruin and Deſtruction. What 
would become of the Affairs of the Nation, it by 
it, were not kept the publick Accounts, which re- 


gard the State of the Common Wealth, as to the | 


Number of Inhabitants, Encreaſe of Stock, Im- 
provement of Lands, and Manutactures, Bal- 
lance of Trade, publick Revenuzs, militaryPower, 
by Sea or Land, of which Things no Perſon can 
give a true Eſtimate, without the Afﬀiitance of 
Arithmetical Calculation. | 

By thele two Sciences, Arithmetick and Gecme- 
try, join d with Trigonometry are pertorm'd 1: vera! 
parts of the Matherraricks x as Mealuting, Acccl- 
fable and Inacceſſable Heights and Diftances, both 
by Sca and Land, laying down Plans of parcicu- 
jar Lordlhips, Incloſures, and making Maps of 
Countries. How Lame and Deſective would the 
Arts of Fortitying, Detenging, Bombing, Attacks 

l * 
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g. Quartering and Embattling of Armies be 
A Frithouc Arithmetict and Geometry. 3 
es, Navigation, upon which the Riches and Se- 
ain furity of the Nation doth wholly depend, is 
derform'd by Arithmetitk, Qeottetry, and 
ads rigonometrry 5 and therefore if thoſe Arts were 
apt oſt ot unknown, how vain and unſucceſsſul 
we would the Merchants deſigns be to fetch 


ves home Riches from the remote parts of the 
ſes World. How coaid the Navigator find his 
ca- Way through the Turbulent Ocean, from orig 
he part to another, without the Aſſiſtance of 4/- 
ar, ¶ rronomy ? Or find the Loxgitide. and Lati. 
at rude of the Ship, by the San, Moon or Starz; 


le Bur as it is needleſs to fay thus much of a 
ce Science, that I luſttares its Lies and Perſecti- 
Id ons daily: We can do no leſs than Admire, 
at that any one ſhould be Ignorant cf its Excel- 
y lency, and continual benefit co Mankind, who 
= || would not take forhe Pains to Attain a com- 
e petent Knowledge in an Art fo truly valuable ? 
We are ctuly Satisfied, that there can be no 
- | Thoughtful and Contemplative Petſon, but what 
2 would find Pleaſure; and Satisfaction in the 
j Study of it, And for the Advancement of all 
. thoſe who are Mathematically ivclin'd : We pro- 
pole this, as the beſt and moſt regular Method 

of Proceeding to Gain a good and perfe& 

Knowledge ot theſe Sciertes. | 

- Arithmetick in whole Numbers, Vulgar, Free 

Tons, and Decimals, muſt be truly unJerſtood . 

as a Preparation only; and aſtet you have got 

the perfect Reaſon and Demonſtration ot each 

Rule, you muſt proceed to Learn the Marhe- 

"#aticks as follows. © f. The 


IS | 
1. The Elements of Geometry contain'd in the 
firſt Six Books of Euclid, and the Eleventh 
and Twelfth of the ſame Geometrical Elements; 
for the firſt Six Books give you the Reaſon 
and Demonſtration of the Aſenſurat ion of Nam 
Planes, ſuch as Boards, Glaſs, Hangings, Wain. pplie 
ſcoting. Land and all other Surfaces whatſocver, Y 3: 
As alſo of Trigonemetry, Mechanicks, Optichs, $* the 
ec. of which in their proper Place. The the L 
Eleventh and Twelfth Books give you the lobe. 
Reaſon of the Merſuration of all Regular Bo- Pf th 
dies, and their Fruf/ums, Gauging of Veſſels, and pf. 
finding the Content ix Solid Meaſure, of Stone, Pet“! 
Timber, & c. whether Cubes, Globes, Pyramids, Plicat 
Priſms, Parallelopipedons, Cones and Cylinders. fon 
As for the other Seven Books of the Elements, pn, 2! 
which contain the Doctrine of Incommenſur- fows 
ables, they may be Omitted, being ſubjects of 
Curioſity, rather than ſuch as tend to real 
Ulefulncls, | 

2. Plain Trigonemetyy, is the Second Thing onſl 
to be Learn'd, with the Method of Conſtruct . Pew 
ing the Tables of Simes, 7 angents and Secante, he 
both Natural and 4rtij/cial, and the Uſe of ſuch P. 
Inſtruments as ate proper thereto. From this 5 
Science flows a Wonderſul Number of uſeful pe 
and valuable Arts, ſuch 48 Altizmetry, or taking et 
the Height of Jrees, Towers, Stceples, Clonds, 4 
Oc. Longimetry, or taking the Diſtances of t 
_ Objeets, either by Sea or Land; Navigation, 
viz, Plain, Mercator, Miadie- Latitude and 
Traverſe- Sailing are pertorm'd by 1 rigonomet:y, 
Fortification, Opticks, Dioptricks, Catoptr icks, 
2 great part of Mechanichs, and ſeveral other 
7 Things 


Thing 
othir 
angle, 
Name 
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Things in Aſtronomy. We ſay, theſe Things are 
othing elſe but the Handling of a plain Tri- 
angle, by giving the Sides and Angles various 
Names, according to the particular Art it is 
1. Applied to. 
r. 3. To Learn the other Sciences proceed next 
5, Fo the Principles of Aronomy, which contains 
je The Doctrine of the Celeſtial and Terreſtrial 
jo Piobes, and the Explication of the Phenomena 
„. pf the Heavens, from the true Principles there. 
d pf. Secondly, To Spherical, Trigonometry, Ges- 
„ Pretrically and Logarichmetically 3 and the Ap- 
5, plication thereof to 4ſronomy,with the Reſola- 
5, Fion of Queſtions of the Sphere by Calculati- 
on, and Geometrical Conſtruction ; from whence 
lows the Art of Dialing, Great Circle Sail. 
7, and ſeveral uſeful Problems in Geometry, 
4. The Theory of the Planers, to determine 
heir Orbs, by Ob ſer vation, to deſcribs and 
onſttuct the Tables of their Motions, and to 
bew the Uſes of them in finding the places of 
he Planets, the Eclipſes of the Luminaries, the 
Pppulſes of the Planets to the Fix'dStars, &. 
5. Algebra, both Literal and Numeral, with 
e Application thereof to Geometry; alſo the 
ethod of Reſolving and Conſtructing plain 
d ſolid Problems: As allo of Indeterminate, 
the Diophantean problems. 
The Sixch thing to be Learn'd, is Conick Se- 
ions, that is the principal Properties of the 
arabola, Hyberbola and the Elipſs, for upon 
pe chief Properties ef theſe Seclions, the Sub 
e parts of the Mat hematick do wholly de- 
Fad; fuch is the Newtonian Philoſophy, Ce. 
= 2 Then 


7 
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7. Then having Artain'd to a Comperemt 
Knowledge in Algebra, the Elements of Geome: 
try, and Conick:Se@ions : 3 the next Thing to be 
conſidered is the Doctrine of Fluxions, with 
their Application to the drawing of Tangent: 
to Curues 5 Inveſtigating the Areas of Surfaces; 
Reſolutions of (Queſtions, de Meximis & Mi 
#imis; finding the Points of contrary Flexicy 
and Retrogration of Curves ; Inveſtigating the 
Dimenſion of Boaies ; deſcribing of Cauſlicti 
by Reflexion and Retraftion to all ſorts e 
OD ; The Inveſtigating the Centers of Gra. 
vity, Percuſſion and Oſcillation of Lines, Sur 
faces and Solids; The uſe of Fluxions in ii. 
womy, "Machenichs, Dioptricks, Cat optricks, Na 
vigation and Gunnery are Numberleſs. Wha 
wonderſul ! Nay almoſt Incredible advances 
Natural Phileſophy has received, ſince it bega 
o Flouriſh, is apparent to thoſe that have bes 
ut a little Converſant in the profound Writ 
ings of that Great and Celcbrated Geometer 8 
Iſazc Newton, Whole Immortal Genius, will b: 
a laſting Ornament to the Eng/iſþ Nation in fu 
ture Generations. For as all Noble Invention 
and Diſcovcries, ( beſides the Honour thc 
bring ro their immediate Authors,) fix an 
verlaſting Character of Glory upon the Count 
that firſt produced them; So there's no dout 
but England upon this 88 will be Famou 
10 Ren 
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DEFINITION. 
. 


UANTITY fi gnifies any Thing 
whatſoever, that is —_ of Eſtima- 


tion or Menſuration. 

1ſt, In reſpect to the Habitude or Quality 

of a Thing, ſuch as the Length, ( confidered 

as the Quantity) of a Rope, the Weight of 

a stone, the Multitude of Apples on a 
Tr vc, Oc. 

249, In relation to the very Being it (elf, 
if compared with any other Being of the ſame 
kind ʒ it may be ſaid to be — Leſſer, ot 
equal to it. As one Man is ſaid to be Greater 
than Another, one Tree than Angther, one 
Houſe than Another, c. But as there is ſe· 
veral Kinds and Divifions made of Qraꝛntity, 
ſp we ſhall take what is proper for the bapjett; 

bs | — 
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DEFINITION. 
II. 


IS CRETE Quantity has for its 
Object any thing whatſoever, whoſe 
Parts are Seperate and Diſtinct, as it were 
infinitely diviſible, or its better defin'd to 
declare How many? What Number or Mul- 
titade of Quantities there are ? as tho it 
wasrather to bcalled Qaodity than Quan» 
tity ; Which is the Subject of Arithmetich. 


DEFINITION, 
III. 


a RITH uE TI CK is a Science 
which has for its Object diſcrete 
Quantity : Or it ſhews us what Number 
of Quantities there are contained in any 
other Quantity or Quantities of the ſame 
Kind: And Teaches us the Art of Compu- 
tation or Reckoning by Numbers: But 

Arithmetick conſiſteth of two Parts, viz. 
1 t. Theorieal or Speculative Arithmetick, 
which is an abſtracted Contemplation of 
the Eſſence, Nature, Property and Affecti- 
on of Numbers, ſeperate from any Manner 

of Subject. | | 
adly, Practical Arithmetick, which is the 
Reducing of thoſe Rules, ( diſcovered by 

8 | Speculative 
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Speculative) to Practice, that is by apply- 
ing them to ſome Subject. J 


DEFINITION, 


IV. 


u MB ER will be eaſier and bettet 
defined after we have conſidered 
Euclids Definition, who faith, that Number 
is a Multitade compoſed of Duits, and an 
Unit or Units is whatſcever is ſaid to be A 4; 
One; as being a ſingle individual Part of r Union 
diſcrete Quantity: Or its the Idea we have "00 
ot any one individual Thing of a partiaular 
Kind or Name 3 as one Man, one Stone, 
one Houle, &. which is ever repreſented 
by the Figure (1) One. And when we 
conſider more than one of theſe individual 
Things joined together, we rightly con- 
ceive What Euclid aſſerts ro be Number: 
For thus we have a Number of Men, a 
Number of Trees,e*c. This is the Collection 
or Maltitade of Units, in which ſenſe En- 
clid defines Unity to be no Namber : Tho 
its the Part of a Number, viz, The half 
of Two, as Two is the halt of Four, But 
then this Part is took to be concrete or in- 
diviſible, as having no Parts 3 and ſo is cal- How cala 
led the beginning ot Number. 1 the 
Euclid never denies Unity to be Number, A Nun, 
dut Treateth of it in the ſame Senſe in ber. 
hich he does the reſt of Numbers; and 
is word Maltitade if taken in a loofer 


Scnſe 
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Senſe may allow nity to be aſſigned as 
Number : For perbaps Euclid may be un- 
derſtood of Tnity, not as it means One or 
the Singular Number ; but as it were the 
common Denomination or Denominator to 
all Numbers: as thus [4] Four is the Va- 
lue of ſo many Units; here Four is the 
Number or Multicude : Waits the Deno- 
mination. And [I] Ose is the Value of 
ene Unit, Unity is the Denominator of 
Number; One is the Number as the Mul- 


titude of Units. For its one Thing to 
deny UWzity to be Numbet, ot Part there- 


of; and another to deny One to be Num- 
ber : For One is certainly as much a Num- 
ber as Ten, Twenty, Thirty, Oc. which 
are but One, Two, Three Decades, Gt. 
and its altogether poſſible One may be an- 
ſwered, when it is enquired concerning 
Multitude. For if it be enquired of the 
Parent of an only Son, how many Sons he 
hath (i. e. what will expreſs the Quantity) 
its an{wered One : In which ſenſe One An- 
ſwers the Queſtion how many 2 and in this 
ſenſe One (as it is a Unit) may be called a 
Multitude ; and therefore it is a Number, 
but it is leaſt of all, which firmly Anſwers 
rae Queſtion how many? and hence its 


is -— 2k 3 
RE ruft the Firſt Number and leaſt Multitude 


Number. 


Its true indeed that Nullity or Nane ſome 


times Anſwers the Queſtion how: many? 
it it be enquired how many ſolid Orbs ot 
the Heavens there be; it will be Anſwered 
(not unwiſely) Nene: And tho' it An— 

| Wers 
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A ſwers the Queſtion, yet it does not hente 
ic | follow that None is Multitude ; becauſe it 
e anſwers Negatively: And the Queſt ion is 
0 impcoper ; for ir ought to be firſt enquired 
. | it any! before hoy many f or it takes 
ic | away the ſubjcet of the Queſtion, and 
o. Anſwers not how many Units there are 
of | when there is not a Dit; as he who ſays 
of there is no Or, denies that there is Orbs : 
1. | for if there be any at leaſt it will be Ong. 
to But there are a great many Middle age 2 
hs between One and None ; yet of theſe the 
n. | Queſtion is not properly how many? but 
bow much ? Which is continued Quantity. 
| Forifir be enquired how many hours have 
* paſſed ſince Nine; whea one Quarter or 
one half Hour hath paſt, it is not Anſwer- 
ed concerning how many? But concernigg 
he | how much ? and fo it is in all other Queſſi- 
he ons, where theſe middle things or Parts are 
ty) concerned. Therefore from hence we draw 
\n. | that Oze or Unity is the leaſt Number, aid 
his | That neither a Par? (by fome called a Fra: „Fl. 
12 | Lion or broken Number) nor Nulliiy can {OV 


» faidto be | 


be Number: And yet whatever has been no H 


m here produced bythis Way of Reaſoning,not de. | 
is | Only the broker Numbers, but even Nulli. 
ty it ſelf is managed by Arithmeticians in 
mc. | the ſame manner as other Numbers are: aud 


2 | are by them either reckoned for Numbers 
4 or as Numbers ; and they conſider Waity 
rod. 0 Infigitely or indefinitely diviſib e as bt 
An- It's ſelf. to make an Aritbmetigk, and it's ima; 
Wels kf Diviſion to be only an oQ:xprefulle | 
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Conſideration which they take not to be a- 
ny Thing, and in that Senſe is ſaid to be e- 
qual to Nothing; and this is rather called 
the beginning of Number than an Init. 

And fo a Cypher, Nullity or Nought ſig- 


what, nifies that which has no Quantity, and 


conſequently in it felt ſignifies Nothing: 
But being Annext or put after any other 
Character or Figure : It augments or de 
ercalcth it in a decuple or tenfold Propor- 
tion, and when prefixt or pur before whole 
Numbers, is inſignificant and uſeleſs: Tho 
if prefixt to Decimals, it Decteaſeth them 
in the ſame manner, as it doth Augment 
( when Annext to) the Integers or whole 
Numbers, and is always repreſented by 
the Character (o] Nought. Which by tome 
is aſſerted to be the beginning of Number. 
For the word Principium, or beginning is 
taken in a two fold meaning at leaſt, v/z. 
as it fignifics the Firſt which is fe, and the 
Laft which is not: As it any one ſhould 
ſay, Motion is begun either from the laſt 
moment of Reſt, or from the firſt moment 
of Motion. So alſo if the Right of an Heir 
to his Inheritance, be ſaid to be either from 
the Death of his Father, or from che laſt 
moment of his Father's Life. This is Prin- 
cipium Vltimum, the Laſt which is not, for 
the laſt moment of the Father's Life is the 
Jaſt, that the Heir had no Right to his E- 
ſtate But if we ſay, that the Heir's Right 
begun from the firſt moment of his Succeſ- 
ſion. This is Principium Primum; the Firſt 
which 
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which is ſo. So likewiſe Unity may be cal- 12 7 

led che beginning of Number, as being the begin- 

Firſt that is ſo And in like manner is 2 ning of 

Cypher or nothing ſaid to be the beginning Number 

of Number, as being the Negation of al 

Numbers, and the Laſt which is ot. But 

having aſſerted before, that One is Number, 7 

then it cannot be ſaid to be the Beginning ene” 

of Number, nor can a Cypher becauſe its not i nor 

Part thereof. a Cy- 
Number can never be ſo Augmented, as Per ic. 

not to be encreaſed; nor ſo diminiſhed, as 

not to be made leſs. For its ſo Pure and 

Immaterial as not to offer it ſelf to be judg- 

ed off as other Things are by Sight, neither 

does it fall under any Senſe, or is repre- 

ſeared by any Shape, Form or Figure, 

For its only a Conſideration of the Mind 

and Underſtanding, which is purely intel- 

lectual, and cannot be judged of by any of 

the Senſes. Therefore how difficult will 

it be to find the Original Fountain of Num- 


ber : Which the learned Doctor Dee ſai h, 


hath a certain Original Seed (as it were) of 

an increditable Property, and of Man, ne- Nor can 
ver able, fully, to be declared. Now we 4. 2 4 
would not have any one to think, that we 
ſtrive about a matter of no Moment, nor 

that we deſign to bring all the Arguments 

Pro and Con concerning this Suhject, but 

to ſhew the beſt Method whereby the moſt 
32 Objections may be caſieſt Sol- 

ved. | 
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Conſideration which they take not to be a- 
ny Thing, and in that Senſe is ſaid to be e- 
qual to Nothing; and this is rather called 
the beginning of Number than an Init. 
And fo a Cypher, Nullity or Noug ht ſig- 


what, nifies that which has no Quantity, and 


conſequently in it ſelt ſigniſies Nothing: 
But being Annext or put after any other 
Character or Figure : It augments or de 

crealeth it in a decuple or tenfold Propor- 
tion, and when prefixt or put before whole 
Numbers, is inſignificant and uſeleſs: Tho 
if prefixt to Decimals, it Decteaſeth them 
in the ſame manner, as it doth Augment 
( when Annext to) the Integers or whole 
Numbers, and is always repreſented by 
the Character (o] Nought. Which by ſome 
is aſſerted to be the beginning of Number. 
For the word Priucipium, or beginning is 
taken in a two fold meaning at leaſt, v/z. 
as it ſignifies the Firft which is ſe, and the 
Laſt which js not: As it any one ſhould 
ſay, Motion is begun either from the laſt 
moment of Reſt, or from the fitſt moment 
of Motion So alſo if the Right of an Heir 
to his Inheritance, be ſaid to be either from 
the Death of his Father, or from the laſt 
moment of his Father's Life. This is Prin- 
cipium Vltimum, the Laſt which is not, for 
the laſt moment of the Father's Lite is the 
Jaſt, that the Heir had no Right to his E- 
ſtate But if we ſay, that the Heir's Right 
begun ſtom the firſt moment of his Succeſ- 


ſion. This is Principium Primum; the Firſt 
bisl 


0 
i 
ſ. 
ſt 
h 


[27 ] 
which is ſo. So likewiſe Unity may be cal- —_— 
ted the beginning of Number, as being the beein- 
Firſt that is ſo And in like manner is a ning of 
Cypher or nothing ſaid to be the beginning Number 
of Number, as being the Negation of all 
Numbers, and the Laſt which is ot. But 
having aſſerted before, that Oe is Number, 3 
then it cannot be ſaid to be the Beginning _—_— 
of Number, nor can a Cypher becauſe its not i nor 
Part thereof. a Cy- 
Number can never be ſo Augmented, ag Pber ic. 
not to be encreaſed; nor ſo diminiſhed, as 
not to be made leſs. For its fo Pure and 
Immaterial as not to offer it ſelf to be judg- 
ed off as other Things are by Sight, neither 
does it fall under any Senſe, or is repre- 
ſeared by any Shape, Form or Figure, 
For its only a Conſideration of the Mind 
and Underſtanding, which is purely intel- 
lectual, and cannot be judged of by any of 
the Senſes. Therefore how difficult will 
it be to find the Original Fountain of Num- 
ber : Which the learned Doctor Dee ſai: h, 
hath a certain Original Seed (as it were) of 
an increditable Property, and of Man, ne- Nor can 
ver able, fully, to be declared. Now we 4. 2 F 
would not have any one to think, that we 
{trive about a matter of no Moment, nor 
that we deſign to bring all the Arguments 
Pro and Con concerning this Subject, but 
to ſhew the beſt Method whereby the moſt 
3 Objections may be caſieſt Sole 
ved. 
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And we have here avoided thoſe Com- 


pariſons, u hich are uſually made between 
Number and Magnitude : Becauſe neuhet 
a uit nor Cypher bath intirely the ſame 


or like Properties with a Point in M agni- 


ed by, 


rude,neither can Quantities of divers Kinds 


and Species, be truly compared together, 


Sometimes Number is defined by Way of 
Comparilon or Relation to ſome other 


Way of Number either equal Greater or Leſs than 
Jar it ſelf, as Twelve compared to Twelve is 


riſon. 


equal, Twenty Four to Twelve is Greater, 
and Six to Twelve is leſs, For thus faith 
the great Sir Iſaac Newton, by Number we 

underſtand not ſo much a Maltitude of 
nits, as an Abſtraſted Ratio of any 
Quantity to another Quanticy of the ſame 
Kind, which is accounted for Unity : but 
this Definition directly leads us into the 
Doctrine of Proportion, which will be 
treated cft in its proper Place. 

But beſides all that hath becn ſaid, it is 
now neceſſary to give you a Plain and Brief 
Definition of Number, which we ſuppoſe 
cannot be hetter defined, than thus: Num- 
ter is what expreſſeth the Quantity; or 
what Numbeteth up the ſeveral Things of 
the lame kind. 

And the innumerable Variety of Num- 


- kers have cauſcd ſeveral various Notes and 


Chautacters to be invented, whereby one 


Number might be more Compendicuſly 


and diltinct iy denoted and known from an- 


other : And it's now Eſtabliſhed by an Ar- 
bittaty 


(29) 
itrary Law, which at this time is agreed 
n by the greateſt part of the known World, 
har { 1 ) the Firſt ot them be expreſſed or 
alled One : And that One and One doth 
onſtitute another Character, vis. [2] Two; The Nu: 
nd that One, and One, and One makes _ 
3] Three the Third Character: and. ſo Qers 
4, is called Four. 5. Five, 6, Six. 7. how con 
eben. 8. Eight. 9. Nine. Os Nong hi. ſtituted. 
and all theſe Characters or Figures, (ex- 
ept the Laſt ) were diſſerently formed to 
eprelent ſo many Deits put together, as 
as-deſigned eaeh ſhould denote, and [9g] 

ine is the greateſt number of Units, that 
was thought neceſſary to be repreſented 
by one ſingle Character, and in What» 
ſocver kind theſe are taken, either in the 
haracters as 1. 2. 3. &c. or in the Arti- 
ular Expreſſions, as Oxe, Two, Three, c. 
hey always repreſent the ſame Ideas, as 
hey are mutual Repreſentatives of each o- 

her, and with the above Characters only, 

which are but few) we can denote or re- 
{preſent any Number tho' never ſo great, 
dy a Wonderful (tho' now a days Famili- 
1 Method; which ſhall be ſhewn here- 

alter. 

Theſe Ten numeral Characters, by which 

we repreſent Numbers, are thoſe which 

the Arabians uſed, and yet are by them a- 

(cribed to the Indians as the firſt Inventors 
thereof: And the learned Doctor Walis che 
having found from whence we had them, 7h 
«2th then enquire after their Autient uſe, uie. 
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in theſe Parts of the World, and «pon th fe 
whole matter ( faith he,) I judge that abo An 
the middle of the Eleventh Centary, or tel '< 
tween the Tear of our Lord 1000 and 1100 
(now about Six hundred and Sixty Tears ago) 
theſe nameral Figures came into uſe among 
as in Europe, together with other Arabic 
Learning, firſt on the account of Aſtronomi. 
cal Tables, aud other Mathematical Books: 
and then by little and little into common Pra- 
 Fice, But not till about the middle of the 
Thirteenth, as he ſeems to Aſſert in his 
Preface. 
The ſeveral AKinds and Dezominations o 
Numbers, as they are divided either into 
FHomogeneal or Heterogeneal; and thoſe a 
gain into ſeveral ſorts as Digits, Articles, K 
Primes, Comp:unds, Whole, Broken or Mixt, 
ch. tho a particular Explanation or De. 
finition of each ſort would be here too Te. 
dious, yet it ſhall be delivered, where they 
become uſeful ro our Deſign. 
Number But number may be taken as divided in- 
vow; to three Kinds only, the Integer the Fre 
Gios and the Surd. The Integer is that 
which Dirty meaſures 2 the Fradſ ion which 
a Submultiple or Leſſer part of an Om 
and the Sard, to which an Dait is income 
menſurable. | | | 
But before we come to Notation, com- 
monly called Numeration, it will be conve- 
nient to declare, that our deſign here is 
only to Treat of the Notation uſed in com 
woy Arithmetick,, that we may lay a he 
0 
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4 
ect and ſure Foundation, in theſe. inſetiot 
and low Parts of the Mat hemat ick: 3 till 
we Aſcend and take the reſt in Courſe; to 
the End we may make every Thing un- 
known and difficult more ſpeedily attained 
by means of Things already known and 
eaſie; and now we will proceed to the De- 
fruition and Principles of Numeration. 
NUMERATION is the true D incti- 
p on, Eſtimation, and Pronunciation of Num. 
bers, or it Teacheth rightly to underſtand 
bi the Notes, and Characters, by which all 
Numbers are ſignificd or repreſented 5 fo 
conſequently to Write down the Value of 


i any Number propoſed, and alſo to have a 
14 diſtin& Idea of every Place of it. 
what We have before ſhewn the Piſtisction, 


Eſtimation, and Pronunciation of the nume- 
De. 74! Charafters: ( which are called Digits, 
Tel becauſe there are as many of them; as 
there be Fingers on both Hands, ) in their 
own ſimple Values, For when any one of 
them ſtands ſeperare by it Self, it ſtandeth in 
what we call the Fir place, or the place of 


the Units. And ſhould we encreaſe the great- 
ieh eſt of them, viz. 9 by one; we (hall then 
„„ have a Number conſiſting of two Places, 
\mel Which is the leaſt Number, that can be 

repreſented by two Characters, vis. 10. 
ml where the o. ſtanding next to the Right 
ve Hand, is ſaid to be in the firſt Place, and 
ie the r. in the Second place, which is called 
„ the Place of Tens; in which place any Fi- 
«| ute ſigniſies as many Tens as there are 


Units 


ä C———— - 
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PRE 
\ Units in the ſaid Figures, and is expreſſ:; 
{ | Ten. Burt if the 1. were in the Firſt Place 
and the O. in the Second thus, or. it 
would only fignifie One. Thus a Cypher 
in the laſt Place on the left Hand is z»/7.j gr 
nificant and wſeleſs : And the 1. being inf) E 
the Second Place, it is encreaſed in the] d 
Decuple or Tenfold Proportion, as was mem P 
tioned before. Then by a gradual En-. © 
creaſe of one to 10. there ariſeth theſe Tt 
Numbers, ix Eleven, 12 Twelve, 13 Thirſk © 
teen, &cc. to 19 Nineteen; which enereaſed F 
by one ſets a 2 in the ſccond Place, or in} * 
the Ten's Place, vis. 20. and is expreſſed | \ 
two Tens, or Twenty, and by a continual | * 

C 

| 


adding of one to 20, there ariſeth 21 
Twenty one, 22, Twenty two, 23 Twenty three, 
ec. to 29 Twenty Nine: Which encreafed | * 
by One fers a; in the ſecond Place, via. 
30. which is expreſſed Thirty, and ſoon | 
to 40 Forty, 50 Fifty, 60 Sixty, 70 Se.. 
venty, 80 Eighty, 90 Ninty, c. which 
ate called Articles, becauſe they may be 
Juſtly divided into Ten equal Parts, and 
1. when you have raiſed the greateſt double 
4 Combination, wiz. 99 Ninty Nine, to 
I which one being added, we ſhall then have 
. a Number canſiſting of three Places, and 
1 the leaſt Number, which can be tepreſent- 
— 1 ed by three Characters, viz. 100. where 
o. ſtands in the fitſt place, O. in the ſe- 
cond, and t. in the Third: which is called 
the Place of Hundreds 5 in which Place any 
Figure fignifics as mandy Hdndicgs, is there 
270 


3 

are Duits in the ſame Figure. Thereſore x00! 
is called one Hundred; to which it one be con- 
tinually added, there ariſeth tot. one Hundred 
and eue, 102. 103. &c. until you come to the 
greateſt treble Combination, viz. 999 Nine 
Hundreds Ninty Nine ; to which if One be ad- 
ded, there ariſeth a Number confiſting of tdur 
Places. So the fourth Place is called the Place 
of Thouſands 3 and we may carry them on to 
the 5%, 6th, 7th, 8 b. geb. c Places. That is 
to any Height which can poſſibly be aſſigned. 
For all Numeration is but ſtill adding one more 
to the Laſt: Winch gives us another Number 
with a diſtinct Name and Character, whereby 
to know it from any before or atter; and to 
diſtinguiſh it from any greater cr {maller Mu tie 
tude of Daitt, and theretore, whofocver hath 
a Memory to retain the diliindt Names ant 
Characters for each Series, or Proptctiion of 
Numbers, will undoubrcily become an able 
Proficient in Numeration: Then he may be 
ſuppoſcd to diminiſh or leſſen them Gradually 
in the ſame Manner, Which is all that Number 
is capable off. 

But without Nimes and Characters ail Ac. 
counts and Reckonings will hardly he kept fron 
being an Heap of Confuli-n, T I th to 
be the reaſon ſaith one) why ſome eric, / 
bave ſpoken with; (who were 9'verwiſ: of qr. & 
and rational Parts enough. ) could not as we do, ty 
any means court to 4 iO, er Lad an) diſtinct 
Idea of that Number 5 t hengh they cculd Nec A 
very well to 20: Becauſe their Larguage being 
Scanty, and ficommodatied only to the few nocej- 
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faries of a needy fimple Life, unacquainted either 
with Trade or Mathematicks, had no Word in it 
fo ſtaud for a 1000. So that when they were 
diſcourſed with of theſe great Numbers; they 


would ſbew the Hairs of their Head to expreſs | 
4 grear Multitude, which they could not Number, | 
which Inability (he ſuppoſes ) progreaed from their 


want of Names to expreſs thoſe Numbers with, 
Nor had we formerly in our Language any 
ſimple Names beyond that of Midlions often 
times repeated : Tho' now we have got new 
ſimple Names, for the better Di/tin@jon and 
trucr Eſtimation of more large Numbers of 
which hereafter. 

But to proceed, every ſimple Figure is ſaid 
to have two Values; a Primary One in reſpect 
to irs Form as ccrtain and known. The other 
a Secondary One, as being unconſtant and de- 
pending upon the Place, where it ſtands in a 
Rank with Others And in the Reading or 
Expreſſing of Numbers; great Regard muſt 
be had to Expreſs boch its F imary and Secondary 
Value as 1111. Ore Iheuſard one Hyndred and 
Eleven, or thus, Eleven /{undred and Eleven, 
Where the firſt 1. we call ſimply Ore, but the 
next 1, we call not One, but Tens becauſe in 
Relation it's as Ore, but in its S:condary Value 
with Reſpect co Tex it's Place. And the 1, in 
the Third Place is a Hundred, that in the Fourth 
a Thouſand. And hence it is evident that each 
Place towards the Letc Hand is Ten times the 
Value of the next rowards the Right, for the 
ſecond Place is Ten times the Value of the firſt- 


The rhiru Ten times that ot the ſecond, and 


the iourth Ten times that of the third. But 


. 2 


1 


But that we may have a more true Concepti- 
on of the Nature, Value and Order of the 
Characters in ch-ir Reſpective Places. Which 
will Teach us rightiy to repreſent any Number 
we hear expreiied in Words, or expreſs in Words 
any Number we find denoted by the Charatters, 
and tor a further Explanation or Illuſtration 
thereof, we mall ſubjoin the following Table. 


— — 


_— Fo — 
, 


The Value of the Places. 


= 
8 2 
= E * 28 
S242 
5 3 ES ? 
=S 38 . 8 ne. 
S= Y 2 £9 © Ninty Eight. 
ES i4 £50 87 Nine Hundred 82. 
2282 | 
O19 59 8 7 6 Nine Thouſind 876. 
'V 82279 8 7 6 5 98 Thouſand 765. 
3229876 5 Nine Hundred 87654. 
379876 5 4 3 Nine Million 876543. 
29 8 7 6 5 4 3 2 98 Millions, 765432. | 
Ge. 98765 4 3 2 1 Nine Hundred, 87654321. 
8 
The Order of the Places: 


3 - — 828 — 
* * . * 


To underſtand or read this Table, you muſt 


peein at the Right Hand, count toward the 
I N E 2 '- "Lt 


Wo 7M.- — — "a. _ a. a 
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Left, with Units, Tens, Hundreds, &c. and 
re:d from th. Leſt towards the Right; as the 
Characters repreſent, 

A+ when wc take the third Rank of Figures 

from the Top, viz. 987. we ſay Units, lens, 
Hundrcds. and Read it Nise Hundred Eighty 
Seven Or jt we take the ſixth Rank, viz. 
987654. we ſay Onirs, Tens, Hundreds, Iheu- 
ſands, Tens of Th.uſands, Hundreds ot Thouſands, 
and read as Above: The like is to be oblerved 
in the Reading or Expreſſing ot any Scries or 
Rank or Figures whatſocver, 

As in the Example 54021. this Number con- 
ſiterh ot five Places; and we have the fitth Place 
in the Table tor Tens of Thouſands. Then it's 
54 1houſands ( tor the Tens Places ever joins the 
conſcquent Figure) no Hundred 21. 

Example the ſecond, 1501 210. conſiſting of 
ſeven Places which in the Table is Millions. 
Therelore it is One Million, five Hundteds, one 
Thouſend, two Hundred and Ten. 

And having got the true Idea of all the Places 
in the Tabie; which may be vallly Augmented: 
jor the laſt Place in this Table is only Hundreds 
of Million; and the next Place in Courſe is 
Thouſands of Hlillions; after which 1s Tens of 
I Han, ot Milt ms; and the next is Milions 
t Alion. OF Milrons twice repeated; which 
'n it's neu Name 1s called Hiltons, then Tens 
ei liors of Millions, Elnngreds of Millions 


oF Nix, Oe And having thus Far enlarged 


the Lable, or rather praceeded out of ir, we 
row think it neceſſny to lay down a Rule, 
wacrzby any ane muy 1cad any Rank or S2ries 


A 


(37) 

pf Figures he ſindeth. as eaſie as he reads a Num- 
ber conſiſting of fix Places. Ihe Rule is this. 
Begin at the right Hand, then count to the 
s {ſeventh Place, over which put the Figure x. 
„ [Ewhich ſignifies Millions: and taking that Place 
in, over which the x. is put, count ſeven Places 
more over which put 2. which is Millions of Mil- 
lions, or Millions twice repeated, vsz. Billions, 
- and taking that Place incluſive, over which the 
| IJ. is fixt; and count ſeven Places more; over 
> Þ| which put a 3. to repreſent Millions of Milli- 
ons of Millions, or Mil.tonsg three times repeat- 

ed, viz, Trillions, and thus proceed. 
Now we ſhall for the Explanation of this 
Rule take a Nu nber, which conſiſteth of x4 


— 


2 t 
Places, viz. 3549719635275. Then as the 
Role directs, we count to the 6, over which 
ve put he x, as you ſee in the Example, then 
we take in the 6 as the firſt place: And fo 
count to the 5. over which we put a 2, which 
ſhews the Place of Billions or Millions twice 
repeated; And haying thus Eſtimated it by the 
Figure over it, we begin at the left Hand, and 
read it 35 Billions or Millions twiee repeated, 
4 Handreds, 97 Thouſands, 1 Hyndred, 96 Mil. 
lions, 3 Hundreds, 51 Thenſands, 2 Hundreds 
Seventy Five, 5 


3 4 s 
Example the ſecond, 1391,724288,8872 52, 
« i 


999425,12849 3,402200- This is the Num- 
der of the Words ſignificant and inſignificant, 
that can be made of 24 Letters; and we know 
of no Language in the World, which ever was, 
or 
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19 
Or is now in uſe, that h- th ſo many Words in 
it. But when we come to read tue Number it's 
1391 Quintillions, or Villiens five times repeat. 
ed, 724288 Quadrillions, &c 


Ocillions, Seprilſions, Sextilliong, þ 4; 


Example the 3d. 574321. 34567. 194156, 
Quintillions, Quartillions, Trillions, Bulioas, Millions, 


159429, 595784, 976874. 879413, 79377, 


nits. 
197654. This Number conſiſteth of 54 Places, 
and inſtead of putting down the Characters as 
they Enereaſe, we'll give to every Member or Se. 
rary it's proper Name, whereby we ſhall have a 
clearer Notion to diſtinguiſh every Sexary, and 
place in the Number; for thus the laſt Senary, tho 
read firſt is 5 Hundred, 74 Thouſand, 3 Hundred, 
21 Otilions, or Millions eight times repeated, 
and the next Senary is 134567 Septillions or 
Millions ſeven times repeate x; and fo on. 
Example the fourth, 1co0, c00000, 000000, 
ooo, 020900, C©090000, 090000, ©CO0809, 000900, 
odocoo, 000000, Which conſiſteth of 64 
Places, and this is the 1. with the 63 Cyphers 
Annext, which Archimedes Demonſtrated, was a 
Number far greater than the Number of the 
Sands of the Sicilian ſhoar, nay it Ten Thouſand 
Sands ſhould go to make one Seed of Poppy, 
ſuch a Number of them laid rogether, would 
make a Bulk much greater than the whole 
World: So that it would ſurmount the fixed 
Stars. And it's read One Thouſand Deciilions, 
or MIiltions en times repeated, | 
Bat to come to the Reading of more large 
Numbers, we ſhall lay down this general ens 
which 
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One, for it ſaves the Trouble of putting down 
che progreſſional Characters, and requireth no 
view ol the Figures before you eome imme: 
ions, diately to read them. | 
56, Rule, one fixth of the Number of Places 
any Number conſiſteth of, is the Number of 
/W' Senaries, if there be a Remainder, it's 1/, 2d, 
des, 34, 4th, or 5th Place of the fore-mentioned 
- as | Table, but it otherwiſe, as when there is no 
ge. Remainder, the Number of Senaries are to be 
ca | one Leis, becauſe the Firſt Senary doth not end 


nd | in the firſt Member ot Units, nor doth it bear 


ho' | any Character 
ed, And tho' this Rule is not very proper for 
d, Numeration, yet we fhall here inſert it: Be- 
or | cauſe we take it as a finiſhing Stroke to this 
Part of it. For Example, 1234567898 &c. 
20, | is ſaid to conſiſt of 150 Places, one Sixth 
oo, | whereof is 25, and nought remains. There. 
64 | fore according to the Rule it muſt be one Jeſs, 
ers | Then it's read 123456 'Villions 24 times re- 
Sa | peated; 789876 Milvns 23 times repeated, 
the Ge. ; 
nd Example the 24, 5793125 Oc. conſiſts of 
»y, | 700 Places, one Sixth whereof is 116, and 4 
d Remains; which is ro ſignifie the Thos/ſand;s 
ole Place. Therefore we Read it 5793 Millions 
116 times repeated, &c. 
And for the 3d. Example, we ſhall take a 
Number fo vaſtly Great, that if Twenty Fi- 
gures were ſet in one Inch; they would con- 
tain 63 Thouſands, 2 Hundreds 10 Millions, 
2 Hundreds 27 Thouſands 2 * 72 
les 
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which we take to be both a New and concife 
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Miles in Length: And would take 15 Milli- 
ons, » Hundred 10 Thouſands 8 Hundred 60 
Tears in Writing down, tho” there ſhould by 
Ten Thouſands Figures ot em wrote every 
Minute. And the Example is this, a 1 with 
Noooo, 000000, o00000, Cy phers annext, this 
Number confilteth o $80000,000000,000001, 
Places, one Si eth whereof is 13537376 
331333. and 3 Remains, whick thews the 
third Place in the Table, viz. Hundreds. Then 
it's read, One Hundred Mallions 13333,333333. 
333 333. times reprated, This is one of thoſe 
ambers, which Doctor Wallis tells us, Archi. 
wedes had fitted no Notation unto. But this 
eaſie Rule not only fits a Notation to this, but 
to all other Numbets, and aſtho' there be ſel- 
dom or ever any uſe for theſe great Numbers 
in Ordinary Affairs, yet one that would under - 
ſtand both Theorical and Practical Arithmetick 
muſt acquire This. 

And to any One that well Underſtands the 
Reading of Numbers, it will be no hard Mat- 
ter to write down the Charecters as they ate 
expreſſed in Words, which muſt be done by 
ſeeing that every Figure, as it is expreſſed bath 
it's true Value, and ſtands in its proper place 
according to its Denomination As for Exam- 
ple te write the Year of our Lord One Thou- 
ſand, Seven Hundred and Eighteen : We heat 
the value One, and the denomination Thouſand 
expreſt ; which we know according to the or- 
der of the Places in the Table, muſt ſtand in the 
fourth Place, and 7 in the third, and 1, in 
the ſecond, and 9 in the firſt, Thus 1718. 

Example 


| dred Eighty Seven Thouſand, Six Hundred 


ſand Eleven Hundred and Eleven. Which 


(41) 


Example the 2d, to Write down, On? Hun- 


Fifty Four youll have 187654. 

And a Meade may be expreſſed in Words 
which cannot properly be ſaid to be Wric 
down in one Rank, or Series of Figures ac- 
cording to the Expreſſion, As Eleven Thou 


muſt either be Denoted in Three Ranks or in 


( 12111) the whole tor which ſee the Mar N. | 


in. 11 
a And now we ſhall Conclude the Lecture in —— 
the Words of a Worthy Author, Notation 15111 
would be an Invincible Difficulty : But that 
is prevented by a Method ſo eaſy to be Learnc 
and Remembred 3 that tor its Excellency and 
uſefuln.fs it may deſervedly be Reckoned a- 
mongſt the moſt Admirableluventions,and yet 
(tor what reafon! know not unleſs becauſe it ig 
Eaſy and Common ) it's very rare to find it ſa 
Eſteemed and Obſerv'd 3 bur it duly confi- 
dered it may rather ſeem ro be a more then 
humane Diſcovery. and to be the Giſt of Him, 
who is the Giver of ail good Things. 


Asguft 19th 1718. 


” — — — <——— — 


— 


FINITS, 


= - — — 


